General procedure for the synthesis of racemic allylic acetates (1c-l):
Allylic alcohols were synthesized by reaction of the ,-unsaturated aldehydes with the corresponding Grignard reagent at 0 °C in CH 2 Cl 2 or reduction from corresponding ketone in the presence of sodium borohydride. The alcohols were used directly for the following reactions without further purification. Acetic anhydride (2 equiv) was added at 0 ºC to a solution of allylic alcohol (1.0 equiv), NEt 3 (2.0 equiv) and DMAP (10 mol%) in dry DCM (0.2 M). The reaction mixture was allowed to warm to room temperature and stirred at this temperature until the total consumption of the starting material. The reaction was quenched with saturated brine and the organic layer was separated. The aqueous layer was extracted with diethyl ether and the combined organics were washed with saturated aqueous NaHCO 3 , dried over Na 2 SO 4 and the solvent was removed under vaccum. Futher purification was achieved by Kugelrohr distillation.
General procedure for Pd-catalyzed kinetic resolution of allylic substrates 1 with silyl enol ethers 2:
To a dry Schlenk tube containing Pd 2 (dba) 3 ·CHCl 3 (0.0175 mmol, 18 mg) was added a solution of Trost ligand (R,R)-L1 (0.0525 mmol, 38 mg) in dry DCM (1 mL). After stirring at room temperature for 15 min, a solution of trimethylsilyloxyfuran (0.35 mmol, 60 μL) in dry DCM (0.5 mL) was added dropwise. After the mixture had been stirred for another 15 min at room temperature, a solution of acetate (0.35 mmol) and n-dodecane (30 μL, internal standard) in dry DCM (0.5 mL) were added via syringe pump over 0.5 h maintaining the temperature below 0 ºC.
Reaction progress was followed by GC and GC-MS. After completion of the reaction, the solvent was removed under vacuum. The crude product was purified by flash chromatography on silica gel using different mixtures of Pentane/Et 2 O as eluents. Toluene:Et 2 O 95:5 was used for TLC to distinguish the resulted regioisomers. The absolute configuration depicted for all the products is assumed to be the same to that of 3c, as determined by X-ray crystallography.
Characterization of Recovered Acetates and Products (-)-(S)-(E)-4-phenylbut-3-en-2-yl acetate ((S)-1c)
Colourless oil. Yield: 43%. ee: 99%. Ee was determined by chiral HPLC, Chiralpak AD-H (Heptane/i-Propanol = 98/2, 0.5 mL/min, 210 nm), retention time: t R (major) 12.57 min.
(-)-(S)-(E)-4-(4-chlorophenyl)but-3-en-2-yl acetate ((S)-1d)

(-)-(S)-(E)-4-(4-methoxyphenyl)but-3-en-2-yl acetate ((S)-1e)
Colourless oil. Yield: 38%. ee: 99%.
[α] D 20 = -85 (c 2.8, CHCl 3 ). [lit. 4 (R isomer, > 99% ee):
[α] D 20 = +125.9 (c 1.10, CHCl 3 )]. The physical data were identical in all respects to those previously reported. Ee was determined by chiral HPLC, Chiralpak OB-H (Heptane/i-Propanol = 95/5, 0.5 mL/min, 262 nm), retention time: t R (major) 43.49 min.
(-)-(S)-(E)-4-(2-methoxyphenyl)but-3-en-2-yl acetate ((S)-1f)
Colourless oil. 
(-)-(R)-(E)-3-(4-(4-chlorophenyl)but-3-en-2-yl)furan-2(5H)-one (3d)
Colourless oil. 249.06768, found 249.06563. Ee was determined by chiral HPLC, Chiralpak AD-H (Heptane/i-Propanol = 98/2, 0.5 mL/min, 210 nm), retention time: t R (major) 49.45 min. In accordance with the results obtained in the kinetic resolution of 1c, the absolute configuration of this compound is assumed to be (R), analogous to compound 3c. configuration of this compound is assumed to be (R), analogous to compound 3c.
(-)-(R)-(E)-3-(4-(4-methoxyphenyl)but-3-en-2-yl)furan-2(5H)-one (3e)
(+)-(R)-(E)-3-(4-(2-methoxyphenyl)but-3-en-2-yl)furan-2(5H)-one (3f)
(-)-(R)-(E)-3-(4-cyclohexylbut-3-en-2-yl)furan-2(5H)-one (3h)
t R (major) 40.03 min, t R (minor) 44.57 min. In accordance with the results obtained in the kinetic resolution of 1c, the absolute configuration of this compound is assumed to be (R), analogous to compound 3c. (-)-(S)-3-(cyclohex-2-en-1-yl)furan-2(5H)-one (3j the absolute configuration of this compound is assumed to be (S). 
(-)-(R)-(E)-3-(1,3-diphenylallyl)furan-2(5H)-one (3k)
(+)-(E)-5-(1,3-diphenylallyl)furan-2(5H)-one (4k)
(+)-(E)-5-(4-phenylbut-3-en-2-yl)furan-2(5H)-one (4l)
Colourless oil. Yield: 16%. ee: 34%. 2.0 Hz, 1H), 6.09 (dd, J = 15.9, 7.7 Hz, 1H), 5.11 -5.01 (m, 1H), 2.87 (dd, J = 11.9, 6.7 Hz, 1H), 1.18 (d, J = 6.9
Hz, 3H). 13 
(-)-(E)-3-methyl-5-(4-phenylbut-3-en-2-yl)furan-2(5H)-one (5)
Colourless 
Preparation and Characterization of Chromium Complex
A solution of 3c (0.37 mmol) and Cr(CO) 3 (CH 3 CN) 3 (0.41 mmol) in THF (5 mL) was refluxed for 24 h, and then the solvents were removed under vacuum. The crude product was purified by flash chromatography on silica gel basis, 10 as downloaded from the BSE website, 11 was used for the Pd and the 6-31G(d,p) for all the other elements).
For these DFT calculations, the Firefly QC package (partially based on the GAMESS US source code ) 12 was used. 13 Finally, the conformation with the lowest DFT energy was considered for further discussions. On the basis of the lowest DFT energy conformation of the Pd/(R,R)-L1/(R)-1c complex, products 3 and 4 were modeled in the same way.
Density Functional Theory (DFT) Calculations
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